Introduction
Many places in China and other countries have experienced dramatic economic transformations (i.e., an abrupt or dramatic change in scale and/or structure of the economy) during the past few decades. Such economic transformations share some major drivers such as international and domestic trade, and conservation and development policies (DeFries et al., 2010 , Liu et al., 2008 , Scrieciu, 2007 . They also led to both environmental and socioeconomic impacts at multiple scales (Bartolini and Bonatti, 2002 , Liu and Diamond, 2005 , Liu et al., 2008 , 2013 .
In many places, such as the Amazon basin, economic development has been achieved by converting forests into croplands. This transformation has led to massive losses of biodiversity and depletion or decline of ecosystem services (e.g., carbon sequestration, flood control, and soil retention). Similar cases are pervasive across the world, so that two-thirds of the Earth's ecosystems and provision of ecosystem services were negatively affected from the 1950s to the 2000s (Millennium Ecosystem Assessment, 2005) . In some other places, however, policy interventions (e.g., payments for ecosystem services programs) have transformed local or regional economies (Yang et al., 2013a) . Such measures have also safeguarded important natural capital to sustain ecosystem service provision. To achieve environmental and socioeconomic sustainability, it is crucial to understand the dynamics, causes, and impacts of such economic transformations.
While there are scattered pieces of evidence, systematic analyses of the dynamics and impacts of
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Dynamics of Economic Transformation wu Yang, frank lupi, thomas dietz, and Jianguo liu economic transformations are challenging. Barriers include the lack of long-term and multidisciplinary data and lack of consideration of interactions among important system components such as policies (Liu et al., 2013 , Yang et al., 2013b . In this chapter, by taking advantage of our long-term research at our model coupled human and natural system of Wolong, we synthesize various quantitative and qualitative analyses to provide a picture of the dynamics, associated factors, and effects of economic transformation.
Economic transformation at Wolong Nature Reserve
Before the early 2000s, Wolong could be characterized as a subsistence-based agricultural economy. Most local people were farmers. They made a living primarily through subsistence activities such as crop cultivation (corn, potato, radish, and other vegetables), livestock husbandry (chickens, pigs, cattle, yaks, goats, and horses), traditional Chinese herbal plant collection, bee keeping, and timber and fuelwood collection (Liu et al., 1999 , Yang et al., 2013c . There were occasionally some non-agricultural income sources through road construction, house building, transportation, and sporadic tourism businesses (Liu et al., 2012 , Yang et al., 2013c . Due to the lack of alternative income sources, some local people resorted to poaching and illegal logging (Schaller et al., 1985 , Wolong Nature Reserve, 2005 ).
An economic transformation began in the early 2000s, when the Wolong Administrative Bureau started to implement two national conservation policies (Natural Forest Conservation Program (NFCP)
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Summary
Economic transformations have occurred and will continue to occur in many places across the world. To achieve environmental and socioeconomic sustainability, it is crucial to understand the dynamics and effects of such economic transformations. In this chapter, we examined economic transformations in our model coupled human and natural system in Wolong Nature Reserve. Results indicate that local livelihoods shifted from being primarily based on subsistence agriculture to diversifying into varied non-agricultural income sources (e.g. transportation, tourism, and conservation programs) beginning in the early 2000s. Both household-level access to multiple forms of capital and macrolevel policies played important roles in the transformations. In addition, we found evidence for interaction effects of policies. An example is the interaction between the NFCP and GTGB programs, which had negative effects separately on change in household income but a positive effect together. This finding may be related to the adaptation strategy adopted by households in response to new policies. Households may seek to offset negative impacts of one policy by changing their participation level in another policy. We also highlighted several impacts of the economic transformation. These included changes in forest cover and wildlife habitat, a shift in the allocation of the labor force, land conversion, and a boom in tourism ventures. These impacts in turn fed back to affect the economic state of individual households and the reserve as a whole. It is our hope that the interaction effects among policies and feedbacks between economic transformation and environmental changes are also applicable to many other places. Economic transformation profoundly shapes government policies and local households' environmental and socioeconomic activities, and thus changes the dynamics of vegetation cover and wildlife habitat. But it should also be noted that, in turn, changes in vegetation cover and wildlife habitat also affect households' activities and livelihoods and form feedbacks. The recovery of forests and wildlife habitat encouraged the central government to renew both NFCP and GTGP for another phase (ten years for NFCP and eight years for GTGP). The payment rates approximately doubled for NFCP and halved for GTGP (Liu et al., 2013 )-the local GTBP ended in 2010 without renewal due to lack of sustainable funding. The recovery of forests and wildlife habitat also increased the provision of various types of ecosystem services (e.g., water conservation, soil erosion control, carbon sequestration, and air purification). Recovered forests and habitat also attracted more tourists and generated more revenue for governments and local households (Liu et al., 2012 , Yang et al., 2013a . Nevertheless, there were also some negative outcomes of these feedbacks. For example, before the implementation of NFCP and GTGP, forests were declining. Local households had to go farther away to find fuelwood and expend more labor to collect fuelwood . After the implementation of NFCP and GTGP, forests gradually recovered and wildlife increased. This latter change led to an increase in human-wildlife conflicts, such as damage to crops from wildlife including wild boars (Yang et al., 2013a) .
The economic transformation at Wolong and its associated drivers and impacts may be representative of thousands of other similar cases in or around other protected areas across the world. Although the specific context in another place will be different, the new conceptual approaches, methodological innovation, and lessons learned at Wolong could be helpful and applicable to other places. Eventually, by replicating our analyses in other places, multiple site comparisons might make it possible to identify a comprehensive set of drivers of economic transformation and associated impacts, as well as key elements of policy design and important contextual factors that affect policy interactions.
